In these days of increasing control of malignant neoplastic disease the treatment of apparently single metastases or of inoperable but strategically situated neoplasms assumes a greater importance. There are few situations in the body where a relatively small neoplasm may cause such a major disturbance to the individual as in the spinal extradural space. This space with its rich supply of blood-vessels and lymphatics forms a common site for the implantation of metastatic deposits. It may be invaded by malignant disease from associated structures and occasionally primary neoplasms appear to arise from tissues within the space. In the past the treatment of these conditions has appeared unsatisfactory (Shenkin et al., 1945) if assessed in terms of cure or survival time. Since cure is unlikely it seemed worth while to revise and study this problem, particularly with regard to the symptomatic relief obtained using surgery supplemented by other forms of therapy.
Accordingly the clinical records of 160 patients seen in the last 10 years, in whom a definite diagnosis of malignant disease in the spinal extradural space was made, have been examined. As most of these patients present a similar clinical problem-that of paraparesis of unknown origin-all types of malignant disease have been included, though some of the case material has been presented elsewhere (Bhagwati and McKissock, 1961 ; McKissock et al., 1961) . Table I shows the range and incidence of the clinical material. Clearly this cannot be a true spectrum of malignant tumours in the extradural space. Comparison with other large series (Torma, 1957; Arseni et al., 1959; Botterell and Fitzgerald, 1959; Kennady and Stern, 1962) 
Clinical Picture
As others have commented (Botterell and Fitzgerald, 1959 ) the striking feature of the clinical presentation of these patients is their similarity. There can be few diseases which present such a uniform pattern. Despite variations in site and pathology the history in 90% of patients was that of pain in the back localized to the area involved, often associated with root pains in the local neurological segments. In the trunk these pains were often of girdle type, though when the cervical or upper lumbar segments were involved unilateral pain was a more common feature. The fact that these symptoms of nerve-root compression were often accentuated by straining, coughing, or sneezing gave rise to early diagnostic difficulties when the complaints were attributed to mechanical disorders of the spine, such as osteoarthritis or intervertebral disk disease. These symptoms were then followed after a variable period of time by the onset of spinal-cord compression. The rate at which this appeared varied considerably: in some patients it was abrupt, in others spread over many weeks. This speed of onset of spinal-cord involvement was found to have considerable bearing on the ultimate prognosis.
Again, despite variation in rate of onset the clinical pattern of developing spinal-cord compression was remarkably constant. Thus, in a slow and complete progression the patient would notice motor weakness of the legs followed by sensory loss. Loss of sphincter control occurred later and the last vestige of cord function disappeared with the loss of appreciation of deep pain below the already established sensory level. These observations support those of Tarlov (1957) in clinical and experimental studies, and suggest that major neuronal tracts in the spinal cord possess a selective sensitivity to compression. For this reason it is not possible to forecast clinically the relationship of the tumour mass to various aspects of the cord, though lateralization can be predicted from the involvement of one leg before another. A lateral cord syndrome (Brown-Sequard) was seen only rarely in this series, unlike those of intradural compression (Kinnear Wilson, 1955) . All patients showed varying degrees of neurological deficit attributable to spinal-cord compression. These deficits were divided for convenience into four groups (Table II) Only in the last group could anything approaching a complete macroscopical removal be achieved.
Post-operative Complications
In the immediate post-operative period many patients developed urinary and chest infections, but these were adequately controlled with antibiotic or sulphonamide therapy. As many patients were received with early infections it was not possible to assess the relationship of operation to these complications. Other more obvious post-operative complications occurred. Two patients developed a severe intractable paralytic ileus from which they died. (Table IV) . Though two-thirds sf the patients without sphincter involvement made a satisfactory recovery, one-fifth of these in whom bladder function had been absent for seven days or more subsequently regained control. protection against this disease. Previous work at the Common Cold Research Unit has shown that specific antibody production can be stimulated by live or formalin-inactivated M strain rhinoviruses ' (Doggett et al., 1963) , but it was not shown how long this antibody persisted or whether it would prevent colds. As there are many strains of rhinoviruses which are serologically distinct, a polyvalent vaccine would be necessary to ensure protection against infection with these viruses. Attempts have therefore been made to show that vaccination with a rhinovirus confers specific immunity to infection, and also to concentrate virus, and to enhance antibody responses by combining virus with adjuvant in the hope of finding a method by which several viruses might be concentrated into a small volume of inoculum and produce a large antibody response.
Materials and Methods
Three M strain rhinoviruses were used in the experimental vaccines-namely, H.G.P., and a serologically identical strain,
